Theoretical study on the mechanism and diastereoselectivity of NaBH4 reduction.
As the first step to understand the reaction mechanism and diastereoselectivity of sodium borohydride reduction of ketones, ab initio Car-Parrinello molecular dynamics simulation has been performed on a solution of NaBH4 in liquid methanol. According to pointwise thermodynamic integration involving constrained molecular dynamics simulations, it was strongly suggested that Na+ and BH4(-) are associated in the solvent forming contact ion pairs. Thus we propose a new transition state structure model that contains complexation of the carbonyl oxygen with sodium cation. Predicted diastereoselectivity of the reduction of some substituted cyclohexanones applying this novel transition state model is in good agreement with experimental data, showing its validity and effectiveness to investigate the diastereoselectivity of NaBH4 reduction of other ketones.